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PURPOSE: To provide an antibody obtained by imparting 
an antibody having antigen-bonding activity with affinity to 
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CONSTITUTION: The artificial antibody has 
antigen-bonding activity and artificial cell-adhesion activity. 
The artificial cell-adhesion activity is an adhesive activity to 
cell and is newly expressed as a result of the insertion of a 
cell-adhesion active amino acid sequence into the 
objective antibody molecule or the substitution of the 
amino acid sequence of the antibody molecule with the 



cell-adhesion active amino acid sequence. The artificial 
antibody promotes the phagocytotic action of 
macrophage, activates other effector cells and contributes 
to bio phyl axis. 
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[0 0 0 1] 
[0 0 0 2] 

m%Mz.WbMz£tifc(D}^ y 4-fu*#*f-^ (OTF 

^fc#fct-saa^j*<z>Bayij#-^ i t*sh-t s /saa^i 

C^-^-ir— (Nature) N $3 0 9i, 
31 (1 9 8 4) ) 0 ZL<D&ffl*¥, RGDfi, mS&(Om 

DK^ias, ^^otv^^t 

If USA ( Proc. Natl. Acad. Sci. USA) i81 
# N $5 8 8 5-5 9 8 81 (1984) ] 0 b?&> b& 

w-^b-tv^j&^sjw*. **5^FM*^*v\ mz. 
tf, 7^yy-yy^ R-se^JS:«Fo-cv^.fct> 

-T5*/N)M&i: bTBa#l*©ga#l#-J§-2 T?«t7 
K#l (KT, Y-Sga5« ^&£*vri^S [ir 

( Cell) fg4 8*. 19 8 9-9 9 61 (1 9 8 

ti^4LTI/^^^Wt^5 0 FN 

<z> incs K^>r^{2:^i-SE^J*oBa^J#-§'3'T?« 
"TT^/B6BE?a («r, E-v@a^ji:#-r) *sy^» 

So M^^!i> (ig) ^^WfiESrfior*?*?, 
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IgttlgG, IgA, IgM, IgD, I gE<D?y 

;m®m&h^tit$ifrxtb*) ^ ^$mk\*tfim\z#ir$> 

[0 0 0 3] 

10 T% OT&tfKilMR. tt**. Sit*, tt 

m^>i¥mmmx(ommmmfs^^^x}^hthx^^ 

35fiEWS;h/ri^5 C^zn^^ X (FEBSLett 

ers } S2 4 2t, 13 7 8-3 8 21 (198 

9) ] o ^^^(Dmm^mm^mmmm^^ 

h\ OTx.tfR-SBa5ll«r*Ai-5^i:t^«t: 9. W»itfi: 

^t^^T-m^b-cv^ss^^^^, mgmt<om 
«t mm<oiaiz&\,^xi&m£tiz> 0 -r*t>t. ##01© 

\Z-$b S 0 
[0 0 0 4] 

30 »WJ*Axei:»^B8b, ^£f£^t£ k AJKommmm 
[0 0 0 5] *»W121*3V^. tt#*»±8tW«^SttS: 

So */tAxoi»iis«#?aftti:tt, 

^•X^W^ffi^ J: 9 . If AXttR*^©7 ^ y ^ga^j 
^BtfebfcM*. «ffci-»a*ixfc. i»ia^«#JStt 

*fSttSr##-e#Sia5iJt?fc*tfiftv\ ^«s«sti 

#W©«iBt||im «*ttic:*tf«*ds#*bv% 0 

OffiHSrttWb, -tOiHB/iaSSSFSttarffl^b. SiS^A 
Xtt*4:»«"f*btfAvs 

[0006] ae^x#w^*m^rfiB*fet*T&ixtf . 

50 ^ttT ^ /®Sa?iJ£r^— K*t*SDNAia^JS:Wx.tffllsa 
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[0 0 0 7] l^lWt^S^n^^tLT^, 

X, I2 44i, 13 0 3-3 0 61 (1989) ] & 

Htt^SfPSr^- K-t-SDNAia^J&Vt h I gG^y 
^MH^^DNAIS^J^rffiiA/ufc^^^^ FpSV 
2 HG 1 Vp c&t)^^£*^;**y y Vfeift: 

y^aL^^DNAiEjaSrai&Ay*!^^^ KpS 
V2HCicVpc -e-v x'S P 2/OJNMSSr 

S<D*rift:"C$>5o -COfet^^^— K-rSDNAfiJU, #1 
A.tft h I gG^f^fflH«5&^«S5CH3*3— K-TS 
DNAEJUrtfc. fflf^.«flif3*OR— SE^J*^— Ki~6 
DNAiB5IJdS#AS*bSfitl;:ffl5ffiW*«)«* ( Site-di 
rected mutagenesis) tf>#te^SM&|£#SttT 5 7 R 
@a^iJ£:^— K-t*5DNAEMS:8MSt9 :7W— ^£>5 £ 
5MSSR-t"So Z<D&&£tlf^ tMgG^fyvlH 
«3£«&& = -K^£DNAE#l<k, ^**S*fit*;* 
/^y/^ y VfeiffOH^pT^^^rn— Kf5DNAB5lJ 

^twiJ^^y^^ KpSV2HC K Vp ctSP2/ 

o mifc&mRlBMttiii* ;saj§s«*ffit£T s y S£Ie?'J<d 
ttjnsaxfc^*** y /u= y >tnfcm*kmm&nz> r t 

IS C-f n h #7 7 — ~7 4 ~T * — 9 

[0 0 0 8] *W*>X*«*Sr*\ ae^x^w^jfe 
(- «fc 9 , »js»*fSte;r s y »ia5U<of+ip sttfctftflco 

i/— ( Methods in Enzymology ) x f8 2t, 1803 
-8 3 11, (1 9 8 1) ] o f*fc>*>, K^^r PBS 

BHKXJ±NRKjNBHa*aS*Pb. 3 7W^^- 

09x_fiR- SiB?(IS:KFfc>fcv^^^^y /W3 y >• I g G 

SttfiM y/^yy-KL H^^tt^ri 

^teffiiAA^c R - S BEJiJMteff LTV^^ s R - S IE 
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M^sf^flbor ^y«. #lx.krv\ a, t\ c, ?\zM 

A. T, C, Ff^IibtfcgV\ ^tt^cOR-SBI 

[0 0 0 9] tt*H«*#»lt»ia»»}^E?i]Srf*Jn 

^ y ^-KtSD NA^ggt^r i ^ <fc 9 . 

[0 0 10] ttfrH*S#»fclWlia»»igttE?y«rftJlI 
IftT^Ria - KtSDNAi tm Witfe h 
20 I gG^f>"^SH<a£««B5DNABa^J*fcR-SE^JS: 
KtSDN AS:|ft5iA/«Ba^J*«>E5>J#-§'4 "T^^ 
DNAT*fc^ ^DNA^rffiiiAyfc^^^^ Kp S V 2 
• HG 1 • g p t • CT2&&#~tZ>*:mmh Lttt, 
Escherichia coli HB 1 0 1 /CT2 l&Xflp^^^ 
3 3 9 9f (F ERMB P- 3 3 9 9) 2Sfc5 0 01 *. 
te\ W$k£Mo&*). K^rP^L. ^^^^ K 

M^j®, ««BtS:J0S"e&5o 
[ooii] wm^mmi^rcm^ 
9, AxojReiaffi*ffittds#iDS*b, «ejia^(7>««itt^ 

[0012] 

[^Ife^J] «T. **W«r*Jfc«^J:9 3EfcA#WJ2:K 
[0013] ^ffi^J l 

R-SgE?iJ^^tP I gGW«/7^^ K©«i5 

Kp S V 2 -HG 1 g p t (-fit h I g G# 

50 ^«|(D«*»flR««r=i- K-rswHsaie^^^rsix 
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T^6 0 ^©pSV2-HGl gp t^)/7^^ Kii 

fim^r 5 d^To ftfet H 1 ^7 K p S V 2 - 
HG l g p t tom/S^tm H2ttH l <Dzf?x% K 
<o-g&tf\ «JK»**D«lWrfflte. fttft b I gGHffitD 

f^5t*^MDNA^ fi5#t2 0 9-5 0 2fj; 
CHI Sr=i— Kt-S««, *&S#-^8 9 1 — 9 3 5 tit 
— K*t"<5<R«. 054— 1383 te: 

CH2t='-Kt5«^ SM^l 480—1800 
liCH3«r3-KtSfi«, 8 3 2 — 1 8 5 

1 SU^ffiSS^ 1 939-1 960 fiPCR £rfr 5 fcfc 
^^y^-e-f^^ffii-^m^ MSf 1 9 0 2- 
1 9 0 8t^^y (A) pM4~C&<5 0 ^<OpSV2-HG 
lgptcoilS/i g«:ftJI8»*R^fflT-^y7r — 
(3 3mM hy^-g^ N pH7. 9 S 1 OmM gf®^ 
^i/?A, 0. 5raM W h — /K 6 6mM 

Rfifc* y £ ^) Sr'g'tpRjSiR 105/z l*t + SinaI05 
0^.^3/ hftfflt^T, 3 7t, 2B#W5M)?bfco ^<DR 

g G^yviCH3 K^^y^^-Ktsifi^ 
aS5^&tf»0. 3kbp <^DNAWtf£»Kbfco fcfc:. 

•7*7*% Kpuc i 1805m g&mmmm&j&mT- 

✓<<y !7x— *-&*>R/Si82 6 n 1 *r*Sma 1^)10^ 

hSriHI*., 6 5^ INfIBRISS^o ^^>K^(-^ 
g^TE (1 OmM MJ^-HCK pH8. 0. 1 mM 
EDTA) iSSj^aiy— /WSriP^ ^<J*/v©«. ^ 
?ET*12, OOOrpm, 5^fflil^U _h* (*») % 

-&bfct>£>) SrAll*., ^<f*A/f, iltl2, 000 
rpm , 5#HB*'E>U Jh»4r#fc. £<Z>_ki*fc:»U « 
^^PP^A^fl^ j&KteAyflL 0 
0 0 rpm. 5»M«^U ±» (*«) Sr»fc 0 -0-h 
fit J; 9 x ^^/-/Pit^Si-TDNA^f>f^lHllUL^ 0 
^COSmal T?$MfcU J^y «lf:pUC 118t, 
5fccOI gG©^ftCH3 Kp«-f V-T&Mte 
^**fif|5#^t?JI&0. 3kbp (^DNASr^^y^-v-a V 
/<y7r- (6 6mM hy^-HCK pH7. 6. 
6. 6mM MgCh, 1 OmM v?ft^K 
0. 5mM ATP, 10% PEG6000) 3 
0 0^^^f^T4DNA^ljy^^^fV\ 3 7 
<C N 1 R#Ffl^-f^— -> 3 VR/S£f?V\ 0. 3kbp COD 

K«rfflv^*»tDH 5 t»Jffi»Lfc 0 £WK*flE4r 

5 0m g/ml<£>T/H^>y ^Sr-g-tp L-Ss^lSJfiT'V— 
h (l%hy^b^. 0. 5%g£^c*-;* N o. 5% 
NaCl, 1. 5% *^c) fcffitf&U 7 > U—h±{^± 
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flf:^n^^L~7'p^ (1% MJ7°h>, 0. 
5% g£^r3r;^ 0. 5% NaCl) Trig* U i# 

«T^tpRlS«l 0 /* 1 *T*©J6Bgffjf Smal <D 1 0^--^ 
K RNase A 0. 3 7^ 2 B#B1 

«Stflc»fc:a>tt, mo. 3kb P ©^^KOttttJSrflfcBSb 

7c 0 roo. 3kb P (DfeMtfmmtsntz.y*? K&a 

/SfflH-^^r7 r — (5 OmM hy^-HCU pH 
7. 5, 1 OmM MgCh, 1 mM ^ft^Wh^ 
/K 1 0 OmM NaCl) Srg-frR/SJBE 2 0 m 1 
*JPSg¥l!f BamH I Nsi I 10a-<; 

K RNase A 0. 5//g£rfflV^T, 3 7^ 2 B#HJ 

«5C*»lf-3&>W\ f»l**T/5*S2 3 0bp<7V^ KOHJg 
t>BMSbfco HUfEO . 3kbp &t£2 3 0bp<ZV*> K<Z>ffi 
St6/7^^ K«r»#iU /7^^ K p U C - C H 3 
20 i^bfe 0 pUC-CH3<Z>«||eiXe«ria3f^i- 0 
[0 0 14] *fc«^4*»»K»&f?5fc»fc:. SSi^ 
t£l\ r©pUC-CH3i:fflV\ TfEOfllfc: 1-*«D 
NA<OdU-ssDNA p U C — C H 3 SrBMKbfco i~ 

V 1 1 8 4«rff(b»Lfc, 15 0/1 g/ml<OX 

S*U :^V~ hJit^Wbfc^p co— o£rl 5 0 

/x g/micorvt o ->y v^tpL-^a^^-e. 37 

— ft«*b3fco ScfciiKOJSfiiKl 0 /£ l^r2ml(0 2 
30 YT (1. 6% /^bMJ^by, 1% »«:^3r 

0. 5% NaCl) t^Dx.. ^/W?— 7t"JM> 
1 3K07O20/I ISrttU 3 7^ 3 05^r^#B 

7 0 tx 8/ml<Dm&kte& X 0%-r-*4 S^SriD 
^ N 3 7^ 2 3 0rpm. 16«FM**bfc 0 -^^^ 
K12, OOOrpni, 4*C, lO^KS^U igt± 
m&M#>. ZL<D±m2 0 m 1 Srfcb^CftL-^P^f 

. -e^br*5v^fc^cJ3iSBW3 i 3t*i^n^r, j^Kte 
KlU -0eftM 15 0m g/mi(Z)r y^>y y^t 

40 bfc«. 4f Lt^nn- *— oStJ 5 . UOMg/ml 
©TV'tfvy VS:$tp2 YTiSft^ttfiSU 20/i 10 
^;w^7r-^M 1 3 K 0 7 Sriflx., 3 7^ 305) 
n&Il^l 7 O/i g/mlCO^^^^J: oio^J 
->^Sr*D^ 2 3 0rpm, 3 7^ — iftig*bfc 0 ^ct> 
»*«1. Sml^r, 12, OOOrpm, 1 0*f» 
b. lml<75«#±»S:liIlRbfco -^S±ft(-2 5 0 
MlC920% PEG6000-2. 5M NaCl^: 
iDX, tlT*3 0^It/cf, 12, OOOrpm. 1 

50 1 ©TESrJD*.T»^b. 7 ^ y — /I"ft&ffi2rfrl/ \ 
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y^y (du) <D8tii*ixfci*«RDNA % i-fctofed 

U-ssDNA pUC-CH3tftfe e 

[0015] *fflJ^S#»ttT s y BSBB?U*ftio-r sffiH 

itt, E?0*©E5iJ#-g-5^)CH3S:3— K-TSDN 
Aia^iJ^co^l 788#gOGi:^1789#@cOTCD 

y msm* 3-Kt5DN Aia^j^r^A-r 5 riiao 

«><0E5lj*<Z>K#I## 7 f*tD N AKit «: D N A^J* 

^QcStj-effiKb^Co dU-ssDNA pUC-CH3CT) 
0 . 2 pmol t E^J«OE?0#-g- 7 T?*i-D N A® CO 5 7 
*«^yVtftt^DNA lpmol&#i;:2 OmM 
FJ^'HCl, pH8. 0, 1 OmM MgCl 2 . 5 
mM NaCl, 1 mM i?*?*** U^i h — /USr^tf 
10^1^65^ 15M 3 7t, 15 5)»1 
U T^— /W^^rfCo 5 OmM hy^'HCU p 
H8. 0, 0. 6 OmM Sf87^^!)A, 5mM Mg 
Ch, 5mM DTT, 1 mM NAD. 0. 5 mM dN 
TP (G, A. T, C) Srg-tpRj£JR2 5 m 1 Sr*B*fc 

f<^T4DNAy^-if?:M, 2 5^ 12 0» 
jSSii:, 2*««ttDNASr^Uc. &f&£thti2& 
«MDN ACQ— gfl^rffll^T, *Ji§giBMH 7 1-18 
mut Stt&7g«(£SIL;fc$L ^-7r^M13K 
O 7 SrJBSk£-1i\ 3 7<t\ 2 3 Orpm t\ — l&ig^b 
fc 0 #*»S:1 2, 0 0 Orpm , 5»B»^LT, 
-L»*rlMBU — Btt»UT:lS^T;*»MMVl 1 8 4 

i5 0^g/mi(Z)7y^>yy^£p, L-as 

3 7^ -»lf: 0 dfcWbfc^ cr 
xi— £r 2mlC0 15 0m g/ml©7yfcVy V^2Y 
T^ttBSU 2 0/zl^/WWr-v J M13K0 7 
3 7t, 3 0»B»ltfcft, 7 0Mg/ml<t 
jfcSi^^+Wv'VSrill*., 3 7^ 2 3 Orpm 

r% -«waibfco mm±m*M#>. i*«dnas:« 
i/r ^ j mmm^hM^m<Dw^m^ 9 r^-r d n abb 

t>\ 2*«DNA«:B8lfc 0 »?>*T/fc. fffctrR-S 
BB^JSra- K-TSDNABa^f+JlDSixfc^^^ KS: 
pUCCTl t^>*Lfco 

[0016] *fc*MS»#igtt7S yKSrWJni-sffiK 

tit, BB^J*©BB?iJ#-g-5<^, CH3S:3-Kt5D 
NABB^J^CO^l 7 04#@OCt^l 70 5#@©A 

T%JWSM^^ — KfSDNABa^JSrWAi'Sii^ 
J:9a»©R-SEWWatS. «fBffi«r»fla*»«rfr 
5fe«xZ>BB5!l*OE^J#-S-l ltvTtDNAiit^DN 
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A^f&mxSrfZL, K««ufc«, /fyr^y/^r^K 

y/Ha»i-C«L/c 0 &t-^DNA|^t<t#ifi£dU 
-ssDNA pUC-CH3SrfflV\ pUCCTl©^ 
J**»Hfc:!i£V\ Ba^ldSE^J*©EM#-g- 1 2t^tDN 
Ai&mAXfiT % J B6BB^ja>e>E#l*<Z>E59#* 1 3 
-T D N AEW&T/T 5 / »E5»J d^fc $ ttT V > £ ^ * - 
2*«DNASr«SLfc 0 #b*Wc, fffct- 

r - s ga^ij t^-KtSDN Aga^ij asf+ an £ ^ c ^ ^ ^ 

^ KtpUCCT 2 i^*Ufco 
10 [0 0 17] (2) tfV (A) 77^Vh^W 

I gG^|^CH3 h^^ySr^-KLWSlfi 

^■©TflEi^KE^^BB^-rs^y (a) ajffi^s#?aEi-So 

5feO^@O^)0. 3kb P ^Bf^^-f-CTSiE^fo, ^Ol 
««r-d-tplW>t «:>■«■*- S «> 121. KPatVB&mijrl 4 
XtKE^J#*l 5TWM^53S^DNA^ 

«rjfii:ra«u:^*. yviftu :©^dna*:^5 

-fv^^u P s V2 -HG l g p t ^fy/w h i: 
U #y^7^ ^-f^ JiT^v'ay [Polymer 
ase chain reaction : ih^f (Saiki ) ih^f" xy 
20 J* ( Science K S2 30S, 11 3 5 0-1 3 5 41 

(1 9 8 5) ] *:??-=> fc 0 c^^ril^y 

^sf^—tttl^ln. 1. 0 /zmol tfy/l/^hDN 
A£r0. l//g^20O/iM d NT P (dGTP. d 
ATP. dTTP, dCTP) , 50mM KC1 S 10 
mM MI^'HCU pH8. 3, 1. 5mM MgCl 
2 . 0. 0 1% if ^i'Srg'tfR/SJKl 0 0 n 1 4\ 
2. 5^iy >60^ -7^DNA^!) y y—M&M^X^ 
P5^7>T"^— 1^)13 0bp«rJf*BLfc o R|£*ff=tt 
9 4<C. 2#BB0>f»3H4Xe* 3 710, 3^B©7x- 
30 y y^Ig, 7 2^ 4»M©DNAi#filS03I 
S^WSic:2 5|Hl^igLfc 0 EJS«, *«S*Ufc:DNA*: 

^^y— /ujftw, ^*y— /I'ttJKfcTiaiKU 5 0// i 

(DTE(^L/Co iftlStbfcDNA^POLAPCR 

[0 0 18] (3) I gG^yri©£»««Sr3-K 

7 P 7^U + pSV2-HGlgpt 57. 5 // g £rf&J 
K**Sfi?fflH-^y7r— Sr-gftpS^iKi o 5 // 1 * 

T?ftOR**EcoR I 3 0^XL;y h N BamH I 3 0^-~ 
40 ^h^rfflVNT, 3 7^ 2 H#IHR/E$-ttfco R/£f&£ 
0. 5%T^n — *?J8. 5kbp 

/cdnaM^, ^^y— A-ttft, ^^y-zi-it^iwj; 

U rO-a«:*)6^i:«)EcoR I tBamH I 

fc^^-pUC 118(7)0. 2/zg t7-f^-ya ^ 
/<y77- Sr-g-tf R/SJSE 2 0 /z 1 3 0 0«yh© 
T4DNAy^if^fflV\ 3 7^ l»#rflR/C$-fr 
50 fco r<^R/S?R©-«f|5S:fflV>T. ^cJiigiD H 5 ^r^H^ 
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fRl 0 ju 1 *T?EcoR I ^BarnH I Zrfl^ih 1 
h^RNaseAO. 5^g^fflV^ 3 2 S 

JB8. 5kbp ^yp^tilU:/^^; KSrS 
tRU pUC 1 1 8-HG 1 i*Sfcfibfco R^?*^ K 

^i" 0 #*5, £AT, itER^EcoR I s EliEcoT2 
2 I . BteBamH I ^tv^tl^-to 
[0 0 19] (4) «pSV2-HGl g p t (Offim 
<X> 5feWf fetbfcpUCCT 1C9 1 7. 4/zg£r60. 
7 5/i l^WSmal 7. 5 -3-^ s> h SrJHV^T, 
RjfcSrfrofco ElStt\ Sma I »i§r^^J:oti 
*6U 3 0. 6 0, 9 0. 1 5 0. 2 1 

0. 2 7 0^10/x Ift N fef) 

a>CWBSUT:|3V^TEjSfq7rcy ^ 0 m UJIJD 

fco y ~ y —;^m&<oRj&wifrib. s—Mtmz. 

JzoTDNASrleJJKU 5 0 m 1 COT E 1. 

£7~;—/^iiitti, ^y—/^ttSR<o^ dna«tEUR 

L50/i 1 (^TEi^Lto 0 /£ 1 i:, 5fe 

tMUPOLAPCR 10m l^fflV^T, 9>f^ 
— v-a ^s»7r- Sr&t?RJS«E I t , T\ 3 0 0«yh 
(Z)T4DNAy^-f^fflV^ 3 7<fc. 1B#^RJC$ 
pUCCTl^SmalgPt^Wi:, POLAPC 

MV 1 1 8 4 Sr^Ke*Lfeo 150m g/mlCO 

n^— £ 15 0m g/ml^/vevy >-2r^t? L - ^ a 
^-Ci£#U ^^^^ K«tHLf: 0 rcotttii 
^ Kte. 5 0m l^TEI^U — gfl£r 

5 m 1 *T*1 2^~y hOBamH I t 0. 
ase ASrfflv^s 3 7t, 2 B#WJRjS;$^rt: 0 -4>R/S 
»*2%T^fn— #*J4 5 ObpM 
^^KSrttaL^^9^^ K«r»SiU pUCCTl • 

POLAPCRi^lfc, KaMWKB. & 

/RK#I&=> — Ki-5DNA^iDSHfcaiJffi, sits 
ma I S:-tix-€f*b^"t- 0 #CM. ^^7^^ KpUCCT 
1 • POL A PGR 2 0 m 1 HPS^iSfR/Sffl 
H-^iy^r— «T^£fS/£tt3 0 m 1 »K ttb^tii2 
^=^^y hcOEcoT 22 I t BamH I Jtt^O. 2 5 m g <£> 



(6) #i¥6-8 7 8 9 9 
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RNase ASrfl^T, 3 7<C, 2H$^SiS^^C 0 KjS 
*&£2%T;#C2~- ^/Vfi^^Iii^tt. ^2 2 0bp<£> 
s<ls K*D E A E a*— &J8^fc«$Kjgttlifclj:T y 

ttffl, /u«t«^i; 9. DNASrEH&Lfco ®K 

^tlfcDNAH 50m 10TE(^U %M<r>y^( 

y-V3VS«tfflV^o MIWcpUCl 

1 8 -HG 1 05 2 5 m 1 &fl§v\ fflffiWSfEjSJBH-/-* 
5^77-3 0 m 1 EcoR I 1 2a=;y K Eco 

10 T2 2I 1 2a^;y b N RNase A 0. 2 5 m g £ 
3 713, 2«F»JKlSS-li:fco R/EJRJ*. l%T^fn— s\ 
^/uflSCiicBb^d^t, 8175 ObpO^KSrDEAE 

^ #??ti/cDNA^»^, ^/-/MSttk ^-^y 

— ^*tiR8fe^J:9 DNASrlsIiRLfco EMXLfcDNA 
f*. 5 0m 1 ©TE^tto MM. MpSV2- 
HGigpt li. 5 m g**JRB*Ei£fflHA*s>:7 
T — Sr^tf 3 0 m 1 0>RJ58lc I K 1 2«y b <Z) E co R 
I £ 1 2^~;y h CO BamH 1^37^ 2«fMKJC£S 

4. 6kbpO/^K*DEAE — s<— 
SW^ftMT. y^J:0»t«S^:^ o »6JifcDNA# 

DNASrEUKU 0iRUfc*?|4. 6kbp (DDNAJ:, 5 

0 m 1 £>TE Lfco _bi*C0p UCCT 1 • PO L 
APCR £ 9f^L7U62 2 0bp^)DNA|ffr, pUC 
118 -HG 1 J: 9 HKLfc#?J 1 7 5 0bpC0DNA»f 

pSV2-HGlgptJ:9HSU»4. 6kbp 
©DNAlitOM^, J tJl J P*T,4M U 5 m U 5 m 
30 2 0/il(^)7^^>3y^5/77" I t J > 3 0 

0«yb©T4DNA!)^t, 3 7^ 1 U#WJE 
^$-^rfc 0 rc0E/S^R^O-gi5^fflV^T. ^JiiSHB 1 0 

1 *»KGlftL. 1 5 0 m g/mlc^T^v-y ^Sr^tf 
L-*^*^^— htd^Wb^^n^-^r 1 50m g 
/mlC^TV^v-y VSr-g-t? L-^n-^'f-CttfftU / 7 

htftlBlfc. :^il±)Lf;/7^; Kfi, 50/i 
l(^TE^Lfi 9 rcT)^ 5 ^^ ^ K«3m 1 

SrftORW^R^fflH-^jy^T-— Sr#tfRl£JKl 0 m 1 
cp, 6^-^'> hCOEcoR I £ EcoT 2 2 I . 0. 25m 
40 g^RNase A^3 7t, 1 B#Rf!R/S£ ^ EfSfR*: 2 
%T^t3— ^^m^tilf-^^, 7 5kbp CO/^V 

(a) yjy* is Y<omm^m^^2mm^^DNA 

y^l/- h <b bT/Ky y 7— ^ • ^^-f V • })T?isa 
mi 3 ObpODNAIff^'^itBStiS^i* 
ff£i&U*:o f ^^7°7^^ KSrp S V 2 • HG 1 • g 
p t • CTU^Lt 0 Kfi6. 6kb(Z)^^^^ K^> 

50 to 
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[0 0 2 0]© 3t{d#e>tb7tpUCCT2C^2 3. 2 
2 m l^TSmal 2 0^^^h$:ffiV^3 7t, 12 
/^«fit»«l^^^, #5J0. 3kbp ©DNA|fr«l 

Scor/^ y y t $ — tf "eitt y ^BMfc; bfc^^ * 

-pUC19©l. 5/ig ^-fy-Va y^jy77- 
^ttf5£i6 0/i 1 30O^^F^T4DNA 
y#— tf«:fflv\ 3 7<C, lB^MK/S^iirfco £<Z>RJS 
ffiO—fflS&JB^-t, «fHB 10 1 £7K®fc&Lfc 0 
#Ct£, 5 0 m g/mlOT^tfVy ^«r#tf L-*^iS«B 
yw-hi^f U^n^^r, 5 0 n g/mlOT^f 

->y ^Sr-g-tfL-^a^-ejg^lu Bfl^b^^s K 

T, »JK**S*SfflT-^3/^r— Sr^tpSlKffil 5 m 
l«£T?SmaI 10«ybiRNase A 0. 5//g 

£fflV^T, 3 7^, 2&#P^R/S£^c 0 ^K7>R^^rl 

<y o7 ># a — ^^^mn i ^m\^n, mo. 3kb P <zv^ 
i5/ii 4>-e. ^tt^tte^— ^ h^EcoR i t EcoT 

2 2 1, 0. 5//g(ORNase A^ffl^T, 3 7^3, 2 

««t*ttt;ij5>W\ 3KJ0. 2 5kbp ©/^K^tlil^ 
=7^\ K£riSlftLfc 0 ^0/7^U # ^ pUCl 9 - 

#*^si»r«BffiS:*"ria«:ia7^-ro vxrm* 

DNA^Sf+iPSixfcfflSffit^-fo ftl-. rOpUC19 

-ct2*2 o/i g fflv\ fflmmm&i&mT-s<yyT 

— £r*at>Rjfefg5 2 m 1 4*1? 1 /£ gCORNase At 3 7 
1 PTOSIS S^fc 0 r^i, I^RJESfflcte7. 5^-^ 
3> hOSma I SrjgMfflU ^D0#<t<9 3O N 6 0, 9 0. 
15 0, 2 10MinO//lfoR«^|l^ 

R/£««r*«>, ^ /— /HfcfcKffifc J; D Sma I fiB»4># 
DNA^r[plHXLfc 0 0J&£*v/cDN A2r 5 0 // l^TE 
(-^12// 1©*BS7/^HI4^77^^«:1)II 
6 5TC^li$[ajR/S;S^fc 0 roR/Sffi£r 1 %T# 
^^/P«$tac»^^W. $*j2kbp ©DNA^ISS 

a. — /u-Jt»«fe^TJHH!fb, 5 0ju lOTEM^ 

^Lfd 0 r^S7^ l^Hfjl(7)POLAPCR£08// 

P«§« 0 £<PRJSffi©— a5S:ffll/\ WigHBl 
OlM^t, 5 0 /i g/mlOT ^tfv-y >-£^ 
tf L-*^**^^ - M^tU^Pr--^5 0 fi g 



(7) #i¥6-8 7 8 9 9 
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tt, 50H (^)TE»U 1 1 - 5 /x 1 SrfflV\ flpj 
H**S*£fflH-^y^r-«:^tpKl£a£i 5 ,/ 1 
6^.=-^ bOBamH I <b EcoR I t 0 . 5 // gORNas 
e A^ffll^T, 3 7^ 1 fl#BJR/S £ itfc 0 ZtDRj&ffi. 

4 5kb P co^V KSTttaUfc^?^^ KSrS&bfc 0 - 

W^Kl&fllH-^^^r— Sr-g-trRlSJKl 5mH 6 

10 ^^^/h^BamHItO. 2 5 /x g <£> R Nase A£rfflV^ 
T, 3 7<C, lff#raR/S£^*: 0 £<Z>Rj£jfc&8%2tfy 

y ^ K^««*ttfc:j&>w\ 3 . i kb P <tv^ 

K^Srtfta-fS^^^ K*»»iU. p U C 1 9 — C 
T2 • POLAPCRt^UCo U^"7^% K£>«jfi 

#Cf£, 2 07/ig©pSV2-HGlgp t WWi 
Rj^fflT-^^^r — ^tPl 0 3 n I OR/S*&*3 0 
^-^^ hOSmal *m^X3 7<C, 1 B#fHJ, R/S^rtTo 
tz. 0 rOR/ft^ffl^T, aigig^H-/<y77 
20 -^tf2 06M 1 ORJ&^S 6^~:y hOBaraH I 
Srfliv\ 37t, lB#p^R/&£^fc 0 r«>KlSfRSr0. 
S°/oT^n—^^f/umMMm^M^e>. lkbp CODN 
AWtfCDSrDEAE-^— *fl^T»KUfc 0 ftK 
mr^CDpUCl 9-CT2^45/i lfflV^T, ©JPSg^lff 
RiSfflT-/^^/^r — Sr^tfRJCjR*. 20^5/ ho 
Smalt, 37<C, 1 ^RlS * 1ttt 0 ^^CI^I 

4^-^^/ hOEcoT 2 2 I t 0 . 5/i g OR Nase A&r 
3 7^, 1H*P^R^^^ 0 ^OR/6^«r2%T 
30 ^fn— ^^a^Sctb^^^. ^0. 2 4kbpODNA 
W>f®«:«f«bfco KpU 
C 1 9-CT2 • POLAPCR^fflV^ *JR^R 
ffifflH-^s/7r— «r^tp5 0 n 1 C0R/StK*T% 2 4 
^^-^hOBamHI, 2 4 ^.n y h <D EcoT 2 2 I t 
0. 5/igORNase A»\ 3 7 <C, 1 0#^Rjc£;§ 
^ti Q ^©SM^, 2 %T^f ^y/v«fttacih^^ 
W\ #*J0. 2 lkbp ODNA»fK-(3)^mKbfc 0 

Sr-g-tpRlSJR*"^ 3 0 0«yhOT4DNAy#- 
40 -^t, 3 7^ lBfBBRlSS^fco -COR^^O-^^ 
fflV\ ^:Hi®HB 1 0 1 Sr^KClftLfco »C^5 0/ig 

/mi^ry if y vsrgt* l -as^JS*^ h 

U:=in^^ 5 0 m g/mlOTVtf->y ^^r^?j?L- 

H-/<^77-^tfSl£ai5// 14*^*1^*1,6^ 
hOEcoR I t BamH I , 0. 5/igORNaseA 
^1^X3 7^ 9 0^lS^t ^(ORlSffiSrO. 
8%T^n— ^<^/l-®^S<gJb^^^^, ^4. 6kbp t 
50 2. Okbp ^yK^ffitfe7°7^^ K^rpSV2 ■ 
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HG 1 • gp t • CT2 k$t& L7t 0 Ky^* ^ K<E>« 
ftH, Rt^*^»JR»*^Bfa5fi*:^i-|a«:ia9{^ 
i~ 0 Ik^m^?*^ KT^MHB 10 1 
fco il©?gK(EtftSixfc*»Bf* Escherichia coli H 
B101/CT2 £A£, *^S*L. X*&fi¥B£»£* 
X38ft«f«FJfiiffK:|B[XW**fR3 3 9 9^ (FERM 
BP- 3 3 9 9) t LT*ft&;iXTV^5 0 Escherich 
ia coli HB 1 0 1/CT 2 J; SBKRLfc p S V 2 • H 
G 1 • g p t • CT2idf^ ffi«OH««n£«|5«:=i— K 

[00 2 1 ] (5) Bk*I gGM^^^^SI 

-T^^y^^ Kp S V 2 HG lVpc^l5/iglt\ 
»JR»*RlEfflH-^y^T — Sr-g-'tPl 00/il <£>R/S 
3 6^=3/ hOEcoR I t 3 7<C. 2ff#fMlR/S£ 

^ H«itf£as&3— K^5#&7. 6kbp KSrD 

e a e --<-y<-^m^^fzm^mmm^xmm £ ^ # 
feixfcDNASiR^fe^xy— /uttttk =-9 j — /u«t» 

i£<fc 9 DNASrleJlRLfco EJlRLfcDNA^ 50//1 
<£>TEteSa>Lfco tfc^ wiJ&P S V 2 • HG 1 • g p 
t'CTlOU. 5 m gSr»JR»*R/SfflH-^3/7 
7 — Sr-g-tr, 5 3 // 1 cDR/SfK*, 3 
R I t 3 7<C, 2«PMSl£*iirfe«. *Mm<D7 V 
tt^7/^l. 2 y hSriD^., 6 5^ 1B# 
BBRlSS^Co r©R/£«^e>, *-9 
/VitSid.fc^DNA^rlHjlDiL, 50//1 (OTE(^ 

^bfco 8irSS<E>p s V2HG i vp c j: ^MKbrtJKi 

7. 6kbp <Z>DNABf>t*»iR5 1 £. ^OpSV2- 
HG 1 • g p t • CT 1 £EcoR I W l J >fSt 

ffcL4«RLfl:6. 6kbp <ODNAlSr)t«JK3M 1 *9-f 
y->9W^iy77-*§tf2 0 m 1 <OKfc$ity3 0 0 
— ^ h<£>T4DNAy $S' — \f t 3 7 t C N lB#IHSl£* 

^MeiftU 5 o // g/mi<£>T ytvy ^Sr-g-tP L-* 

^i/^M^fU^n^ 5 0//g/ml<£> 
SriftttlLfco )4H]l/:/7^^ K4: 50/i 1 (DTEW 

tf 1 0 v 1 ©R/SffitK 6«yb©EcoRI 0. 

2 5 m gCORNase A£ 3 7^ 2 H#HJSJS £ R/S 
«*1%T^13— ^y/U««flcib(c:^. #?J7. 6kbp 

<t#*j6. 6kbp ^yF«ttlLf:/7^^ K£»& 

tflO/i KOKJKS^ 12anyh©StuItO. 2 
5 a* gORNase A£ N 3 7<C N 2 I^PflR/S £ R/S 
««: 1 %T^fP— -X^««»»(^^ft. SK)6. 3kbp 
£5. 4kbp , 2. 5kbp ^■O'KSrftttJLfc^?^^ 



(8) ¥?M¥* 6-8 7 8 9 9 
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KtlRLfc, iliRLtf::? 0 ^;*^ KSrp S V2 • HG l 
• Vp c • CT1 t^bfco HS^^^^ K^WieHR 

i^Jbia^ffii^SPC p S V2 ■ HG 1 - g p t • CT2 
(DEcoR I #yffi«J{£. p S V2HG 1 Vp cOEcoR I 
Srit^Al, H«nr*fflRt^R-SE^j3&sf+JnS*b^: 

SrWHU Kr^S KSrp S V 2 • HG 1 • V p c • 

cT2£#*b/c 0 vcommm&xf^omm 

10 R«(D«)IBrn{i|rir^i-H«:BI l l MS"*-, 
[0 0 2 2] ^fe^J 2 
CR-SlB^iJ^tf I gG^I^rifi] 
(1) v^-;xn-v|piliasP2/0©ffei 
1 0 % 5^>JSJfcjliL» (FCS) . ^>yy5 0*fi/ 
ml. XM//Fv^i/y 5 0/ig/ml^tfRPMI 
1 6 40igi (HT, i*»»tt5) fT\ -^^^ 

. ;xq^»s p 2 / o &+&\£mM&i£tz.igmm 

10 0ml^2 0t:, lOOOrpm, lO^KS^U S 
lfo&&}btzL 0 ^IbfcMm&l Om\<DT>BS (8g/l 
20 NaCl, 0. 2g/l KCU 1. 15g/l N 
a 2 HP0 4N 0. 2g/l KH 2 PO«) i^Hfl 
U 2 0*0. 1 0 0 Orpm . 1 0 ^Wit'^ U StWNBUS 

1 0ml<^PBS{c:«iBi-'5o £*tS\ 2 0^ 
1 0 0 Orpm . 1 0$MBJ»'frU ftUfiSrfti&fco ZL(Dm 
fcb^Cit)pSV2 • HG 1 • Vp c 'CTlt 

a— KtSD NAlfi^ij £ h I gG^^iUCtS 
= — Ki-SDNABa^J*^t?Wa6o>^9^^ K 
pSV2CicVpc Sr J t*b-&h/ 5 0 /z g To 1 ml<£> P B 
30 SM^U 7K t f 3 T^^PbT*5V^rDNA^^E^Dx., 

L-^l^. 4 5 0 0 V/ cm % 5 0// sec 

1 0 2 0ml©S*»flS4»^JNe«ajB»«S:Iel 

IRU 3 7^, 3 0WiUc o S^J#tfe^2 
5 0// g/mlO^-y-V^-^, 10m g/ml(7)^ ^7^; 
-A«*T*&aiR«F* <^&U 9 6 ^CD1S«JE(C1^ 
L. 3 7 c CT*ig#bfc 0 **5. #lH<bLT, 

^ * y /i- 3 y vfctfr cd h^ = - k-t 

40 ^DNASB^lJ^t: h I g G^f^S[H«<Z>3e«aj««S: 
Kt" 5DNABa?«S:'&tPH(f3*^>7 p 9^^ KpSV2 
HG lVpc, RXJ^tfJ^Zf^^^ Kp S VC ic Vp c Sr 
ffl^T, TO^v?^. >xp-v»USSP2/0W 

[00 2 3] ( 2 ) drtt^ o-yOlR 
ELISAS9 GKy^^yfyi—h^l 0 v g/ 
mKDtfi^ 1 ?* IgG-Fa b^/^P-t/WP 
BSSJKSrl^St) 5 0// 1 Aix. Sl"C2l*B»f S 

50 ?i/PBSg«^ l?tS<9. 40 0/iliDt Mt* 
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i9$myv y?-rz> 0 7*v? y <k, o. 0 

( Tween ) 2 0 B SSttT?:^ W h & 3 0Jfc 

l\ 1^^50m 1 <£>JS*_L»4rA*W 1 B#Pfl 

B S T^^l/ h- $r^!feV\ W#!7lMf • *</Vttis?— fef 
«MR • #fcfc M g G/F c Wtfttffr (#-</Hfc» © P 

B sMWi% l «9 5 o n l aSirau lit l P#r^R/S 
E/S«. ^v— h*o. 05%y^-y20Sr 

— P C C T 1 tfil£ U Myeloma SP2-PCCTU 
$1 1 5 4 7f (FERM P- 1 1 5 4 7) t ttg 
[0 0 2 4] (3) #ci£p S V 2 • HG 1 • V p c • C 

T2^v\ ±mmmm2~ <n . (2) ^*b^s 

£r?TV\ ;^p-vS P 2/0CpSV2 • HG 1 - V 
p c • CT2Wp SV2C/C Vp cSr|&£2K 
{fc££fi6<Z>B5V^ p — >-Sr^xn— r S P 2 - PCCT 
2i:^l/: 0 R^aita— ^teMyelome SP2-PCC 

»$I3 3 9 0^ (FERM BP-3 3 9 0) <t b 

[0 0 2 5] (4) I gGOfS 

>xo-vSP2-PCCTl (FERM P-115 
47) ^^n-vSP2-PCCT2 (FERM 
BP-3 3 9 0) &*:ti?timifligito<t'X*mmVs =&5 
0 0mlO»*Jb»Sr#fc o r^iig^r, IfT;*tfc>f 
Ay tTa7( Immuno Pure ) I gG^ ]) 7^^->3 
^ K Purification Kit ) £rffll>T*t®f b. 

P-rSP2-PCCTlHR#'CTl, ^xp- 
vSP 2-PCCT2^^ • CT2#^1 0 0 ix g 

m g SrBHSbfco 
[0 0 2 6] 3 

«* t b • ■ ^r^ CT1STCT2, R- 

SiBWt'g'SftV^fla^t h • * **9&L», JfcL 

L,J:5FNIrfflV^ B HKi»Jftfc»^Si»ia»*?Stt 
*«B5£Lfc 0 W^il^T. PBSM^U 9 6^/ 
7^f ^^/U-M^l^SnO/i l^ttL, 4t: 
T— »K**-1i:fc 0 PBS^iSltfMgL l%BSA^tf 

pbs ioo/i i Srim*.. sj&t? 3 ~ 4 B$wH r ^^-^ 

fco «ft»SI*^BHKjNB|&* % 0. 25% MJ/i^ 
>\ 0. 02% EDTA^PBStT^yC, 2 
#ra-f >-*a-<— h bTi*<«bfcSL 1 OmlC7)7K^b 
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ftDME/HEPEStl»4!fck (1:1) 

U HEPES4ift^fi*tt, 1 3 7mM NaCU 
At^mM KC 1 «r&£p2 OmM HEPES^y7r- 
( P H7. 1) »^»l!lt?±»S:IS*S. *0Jt&£r 

lmgoic^- h y • y t i^^-^Mdm 

E/HEPEStlfiAfi* 1 OmlfcfiMBS^fco iS'fr 

4 ftV**DME/H E P E S £aW-£*fok"t?»5i£ bfc 
10 flL *090S£r5 x l o 6 - 1 x l o-VmlirfcSJ: 5*-D 

fc„ 3 7t^DME/HEPEStafttl*t*ft* 

/PBStg^U «|»«TJ2:iWllia<Z>f#aiS:**bfco 
R-SSWIds*ASnfc#l gGttiNBia«*?gtt«:^ 

[0 0 2 7] H*£0S4 

20 (1) felJj5t(7)^/# 

8fc*I gG<Ott«ie^ffi*:j|||3ersfc». tWKirLT* 
;*#y y V (PC) xft— /u • y A^ty h • — 

^->T^V (KLH) ^^ttPC-KLH^M 
bfc 0 fiATM, ^^^Uli^r^fo 3 0 mg<D p — T % J 7 
^^/waft^^y /u^y ^Sri. 5mioo. 2N<z>«fflfclc: 
«d»U 0. 2M©I«»thy 9**iK«rlH#Ma»tt 
"CjaW*4:*SJ:5J-jBrTbfco £<z>»£\ ^j5 0 0 M 

i©o.2M i«»tni!>ASrsu 3^i-^/y^ 

A • ^rV^Viffil-J; 9IiiT*fc5^ tSrflfcRLfco r 
30 ©«SEl. 2 6ml*rfc6)&>£a?>5 6mg<Z>KLH«:5ml© 
7 OmM ^^ItFyi)^ pH9. 0. 8 OmM Na 

c i (c^b^^tc, iit i o^m^»tr«Tb 

fco R/ES, PBSWLTSffU PC-KLHM 
(8mg/ml) £#fc 0 
(2) fei/S^tgcoarl^ 

10 0// g/ B l©PC-KLHS:ttpPBS4:9 
-f^-^V— 1^9 . 5 0/ilttU Iltl 
«PW»***fco K*^, *»©PC-KLH»««r» 
40 l%BSAS:-&tpPBS*rl5tS>9 1 0 0/£ laSiP 

b. Mtl V^r^^<- b bfco ^V^^^h 

o. i %y>r — ^2 o^t?PBs-e«c#b, afi:^ 

IgG, C T 1 St^C T 2 . Xt^*rB8<Z> I g G*§*g£r 1 

19 5 o ti i ^ad u iit i B#r^-r >-^^^<— h b 

fc 0 -fV^^-Ml 0. 1 >2 OSr-^tpP 

b I gG- Fc»fJta^PBS^^, 1?CSI9 5 0 

0. l%7-f-y2 0^tfPBSt^ 
50 b. ii^fbTk^* • o -7 = ~UZs*JT $ ^SJK*«B*D 



(10) 



6-87899 
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I gG, CT1WCT2, RX^Mm<Dl gG\*ffim\Z 



18 



[0 0 2 8] 



FN + + + 
R-SBa5lldS*A*tbfcI gG CT1 + 

// CT2 -f + 

R-SgE^J^A^TV^^ I gG - 



+ 

+ 



[0 0 2 9] 

fc Sttft: b T £ffc BS» I- £ *«> « t? & 5 « 
BB^J#-§- : 1 

g^ijcogs : r%;m 
m<om : 1 *•( 

Arg Gly Asp Ser 

1 

g2?IJcDg£ : 5 



20 



mm : 

Glu He Leu Asp Val 
1 5 

e*a«# : 4 

IE£lJ<£>g£ : 1980 

ga^ijo^ : mm 



30 



sm<owm 

1-208 
209-502 
503-890 
891-935 
936-1053 



Genomic DNA 



E intron 1 
E CDS 

E intron 2 
E CDS 

E intron 3 
1054-1383 E CDS 
1384-1479 E intron 4 
1480-1821 E CDS 
1923-1929 E poly A signal 



EMW : 3 

ga?lJCDg£ : 5 



Tyr He Gly Ser Arg 

1 5 



^40 



AGCTTTCTGG GGCAGGCCAG GCCTGACCTT GGCTTTGGGG CAGGGAGGGG GCTAAGGTGA 60 
GGCAGGTGGC GCCAGCAGGT GCACACCCAA TGCCCATGAG CCCAGACACT GGACGCTGAA 120 
CCTCGCGGAC AGTTAAGAAC CCAGGGGCCT CTGCGCCTGG GCCCAGCTCT GTCCCACACC 180 
GCGGTCACAT GGCACCACCT CTCTTGCA GCC TCC ACC AAG GGC CCA TCG GTC 232 

Ala Ser Thr Lys Gly Pro Ser Val 
1 5 

TTC CCC CTG GCA CCC TCC TCC AAG AGC ACC TCT GGG GGC ACA GCG 277 
Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala 
10 15 20 



(11) #51^6-8 7 8 9 9 

19 20 
GCC CTG GGC TGC CTG GTC AAG GAC TAC TTC CCC GAA CCG GTG ACG 322 
Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr 

25 30 35 

GTG TCG TGG AAC TCA GGC GCC CTG ACC AGC GGC GTG CAC ACC TTC 367 
Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe 

40 45 50 

CCG GCT GTC CTA CAG TCC TCA GGA CTC TAC TCC CTC AGC AGC GTG 412 
Pro Ala Val Leu Gin Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val 

55 60 65 

GTG ACC GTG CCC TCC AGC AGC TTG GGC ACC CAG ACC TAC ATC TGC 457 
Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gin Thr Tyr He Cys 

70 75 80 

AAC GTG AAT CAC AAG CCC AGC AAC ACC AAG GTG GAC AAG AAA GTT 502 
Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val 

85 90 95 

GGTGAGAGGC CAGCACAGGG AGGGAGGGTG TCTGCTGGAA GCAGGCTCAG CGCTCCTGCC 562 
TGGACGCATC CCGGCTATGC AGCCCCAGTC CAGGGCAGCA AGGCAGGCCC CGTCTGCCTC 622 
TTCACCCGGA GCCTCTGCCC GCCCCACTCA TGCTCAGGGA GAGGGTCTTC TGGCTTTTTC 682 
CCAGGCTCTG GGCAGGCACA GGCTAGGTGC CCCTAACCCA GGCCCTGCAC ACAAAGGGGC 742 
AGGTGCTGGG CTCAGACCTG CCAAGAGCCA TATCCGGGAG GACCCTGCCC CTGACCTAAG 802 
CCCACCCCAA AGGCCAAACT CTCCACTCCC TCAGCTCGGA CACCTTCTCT CCTCCCAGAT 862 
TCCAGTAACT CCCAATCTTC TCTCTGCA GAG CCC AAA TCT TGT GAC AAA ACT 914 

Glu Pro Lys Ser Cys Asp Lys Thr 
1 5 

CAC ACA TGC CCA CCG TGC CCA GGTAAGCCAG CCCAGGCCTC GCCCTCCAGC 965 
His Thr Cys Pro Pro Cys Pro 
10 15 
TCAAGGCGGG ACAGGTGCCC TAGAGTAGCC TGCATCCAGG GACAGGCCCC AGCCGGGTGC 1025 
TGACACGTCC ACCTCCATCT CTTCCTCA GCA CCT GAA CTC CTG GGG GGA CCG 1077 

Ala Pro Glu Leu Leu Gly Gly Pro 
1 5 

TCA GTC TTC CTC TTC CCC CCA AAA CCC AAG GAC ACC CTC ATG ATC 1122 
Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met He 

10 15 20 

TCC CGG ACC CCT GAG GTC ACA TGC GTG GTG GTG GAC GTG AGC CAC 1167 
Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His 

25 30 35 

GAA GAC CCT GAG GTC AAG TTC AAC TGG TAC GTG GAC GGC GTG GAG 1212 
Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 

40 45 50 

GTG CAT AAT GCC AAG ACA AAG CCG CGG GAG GAG CAG TAC AAC AGC 1257 
Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser 

55 60 65 

ACG TAC CGG GTG GTC AGC GTC CTC ACC GTC CTG CAC CAG GAC TGG 1302 
Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gin Asp Trp 

70 75 80 

CTG AAT GGC AAG GAG TAC AAG TGC AAG GTC TCC AAC AAA GCC CTC 1347 
Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu 

85 90 95 

CCA GCC CCC ATC GAG AAA ACC ATC TCC AAA GCC AAA GGTGGGACCC 1393 



(12) 

21 22 
Pro Ala Pro He Glu Lys Thr He Ser Lys Ala Lys 
100 105 110 

GTGGGGTGCG AGGGCCACAT GGACAGAGGC CGGCTCGGCC CACCCTCTGC CCTGAGAGTG 1453 
ACCGCTGTAC CAACCTCTGT CCTACA GGG CAG CCC CGA GAA CCA CAG GTG TAC 1506 

Gly Gin Pro Arg Glu Pro Gin Val Tyr 
1 5 

ACC CTG CCC CCA TCC CGG GAT GAG CTG ACC AAG AAC CAG GTC AGC 1551 
Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin Val Ser 

10 15 20 

CTG ACC TGC CTG GTC AAA GGC TTC TAT CCC AGC GAC ATC GCC GTG 1596 
Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp He Ala Val 

25 30 35 

GAG TGG GAG AGC AAT GGG CAG CCG GAG AAC AAC TAC AAG ACC ACG 1641 
Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr 

40 45 50 

CCT CCC GTG CTG GAC TCC GAC GGC TCC TTC TTC CTC TAC AGC AAG 1686 
Pro. Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys 

55 60 65 

CTC ACC GTG GAC AAG AGC ACC GGC CGG GGC GAC AGC CCT AGG TGG 1731 
Leu Thr Val Asp Lys Ser Thr Gly Arg Gly Asp Ser Pro Arg Trp 

70 75 80 

CAG CAG GGG AAC GTC TTC TCA TGC TCC GTG ATG CAT GAG GCT CTG 1776 
Gin Gin Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu 

85 90 95 

CAC AAC CAC TAC ACG CAG AAG AGC CTC TCC CTG TCT CCG GGT AAA 1821 
His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys 
100 105 110 

TGAGTGCGAC GGCCGGCAAG CCCCGCTCCC CGGGCTCTCG CGGTCGCACG AGGATGCTTG 1881 
GCACGTACCC CCTGTACATA CTTCCCGGGC GCCCAGCATG GAAATAAAGC ACCCAGCGCT 1941 



6-87899 



ga^lj#-^ : 5 
BE^lJ<£>g£ : 2009 

m<om : 2*m 

1-208 E intron 1 



GCCCTGGGCC CCTGCGAGAC TGTGATGGTT CTTTCCACG 

* 209-502 



1980 



Genomic DNA 



* 



E CDS 

503-890 E intron 2 
891-935 E CDS 
936-1053 E intron 3 
1054-1383 E CDS 
1384-1479 E intron 4 
1480-1800 E CDS 
1902-1908 E poly A signal 



EM : 

AGCTTTCTGG GGCAGGCCAG GCCTGACCTT GGCTTTGGGG CAGGGAGGGG GCTAAGGTGA 
GGCAGGTGGC GCCAGCAGGT GCACACCCAA TGCCCATGAG CCCAGACACT GGACGCTGAA 
CCTCGCGGAC AGTTAAGAAC CCAGGGGCCT CTGCGCCTGG GCCCAGCTCT GTCCCACACC 
GCGGTCACAT GGCACCACCT CTCTTGCA GCC TCC ACC AAG GGC CCA TCG GTC 

Ala Ser Thr Lys Gly Pro Ser Val 
1 5 
TTC CCC CTG GCA CCC TCC TCC AAG AGC ACC TCT GGG GGC ACA GCG 
Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala 

10 15 20 

GCC CTG GGC TGC CTG GTC AAG GAC TAC TTC CCC GAA CCG GTG ACG 
Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr 



60 
120 
180 
232 



277 



322 



(13) W6-8 7 8 9 9 

23 24 

25 30 35 

GTG TCG TGG AAC TCA GGC GCC CTG ACC AGC GGC GTG CAC ACC TTC 367 
Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe 

40 45 50 

CCG GCT GTC CTA CAG TCC TCA GGA CTC TAC TCC CTC AGC AGC GTG 412 
Pro Ala Val Leu Gin Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val 

55 60 65 

GTG ACC GTG CCC TCC AGC AGC TTG GGC ACC CAG ACC TAC ATC TGC 457 
Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gin Thr Tyr lie Cys 

70 75 80 

AAC GTG AAT CAC AAG CCC AGC AAC ACC AAG GTG GAC AAG AAA GTT 502 
Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val 

85 90 95 

GGTGAGAGGC CAGCACAGGG AGGGAGGGTG TCTGCTGGAA GCAGGCTCAG CGCTCCTGCC 562 
TGGACGCATC CCGGCTATGC AGCCCCAGTC CAGGGCAGCA AGGCAGGCCC CGTCTGCCTC 622 
TTCACCCGGA GCCTCTGCCC GCCCCACTCA TGCTCAGGGA GAGGGTCTTC TGGCTTTTTC 682 
CCAGGCTCTG GGCAGGCACA GGCTAGGTGC CCCTAACCCA GGCCCTGCAC ACAAAGGGGC 742 
AGGTGCTGGG CTCAGACCTG CCAAGAGCCA TATCCGGGAG GACCCTGCCC CTGACCTAAG 802 
CCCACCCCAA AGGCCAAACT CTCCACTCCC TCAGCTCGGA CACCTTCTCT CCTCCCAGAT 862 
TCCAGTAACT CCCAATCTTC TCTCTGCA GAG CCC AAA TCT TGT GAC AAA ACT 914 

Glu Pro Lys Ser Cys Asp Lys Thr 
1 5 

CAC ACA TGC CCA CCG TGC CCA GGTAAGCCAG CCCAGGCCTC GCCCTCCAGC 965 
His Thr Cys Pro Pro Cys Pro 
10 15 
TCAAGGCGGG ACAGGTGCCC TAGAGTAGCC TGCATCCAGG GACAGGCCCC AGCCGGGTGC 1025 
TGACACGTCC ACCTCCATCT CTTCCTCA GCA CCT GAA CTC CTG GGG GGA CCG 1077 

Ala Pro Glu Leu Leu Gly Gly Pro 
1 5 

TCA GTC TTC CTC TTC CCC CCA AAA CCC AAG GAC ACC CTC ATG ATC 1122 
Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met He 

10 15 20 

TCC CGG ACC CCT GAG GTC ACA TGC GTG GTG GTG GAC GTG AGC CAC 1167 
Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His 

25 30 35 

GAA GAC CCT GAG GTC AAG TTC AAC TGG TAC GTG GAC GGC GTG GAG 1212 
Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 

40 45 50 

GTG CAT AAT GCC AAG ACA AAG CCG CGG GAG GAG CAG TAC AAC AGC 1257 
Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser 

55 60 65 

ACG TAC CGG GTG GTC AGC GTC CTC ACC GTC CTG CAC CAG GAC TGG 1302 
Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gin Asp Trp 

70 75 80 

CTG AAT GGC AAG GAG TAC AAG TGC AAG GTC TCC AAC AAA GCC CTC 1347 
Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu 

85 90 95 

CCA GCC CCC ATC GAG AAA ACC ATC TCC AAA GCC AAA GGTGGGACCC 1393 
Pro Ala Pro lie Glu Lys Thr lie Ser Lys Ala Lys 
100 105 110 



(14) 



»BB¥6-8 7 8 9 9 



b ifi n i/— 



iaM#-g- : 7 



25 26 
GTGGGGTGCG AGGGCCACAT GGACAGAGGC CGGCTCGGCC CACCCTCTGC CCTGAGAGTG 1453 
ACCGCTGTAC CAACCTCTGT CCTACA GGG CAG CCC CGA GAA CCA CAG GTG TAC 1506 

Gly Gin Pro Arg Glu Pro Gin Val Tyr 
1 5 
ACC CTG CCC CCA TCC CGG GAT GAG CTG ACC AAG AAC CAG GTC AGC 
Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin Val Ser 

10 15 20 

CTG ACC TGC CTG GTC AAA GGC TTC TAT CCC AGC GAC ATC GCC GTG 
Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lie Ala Val 

25 30 35 

GAG TGG GAG AGC AAT GGG CAG CCG GAG AAC AAC TAC AAG ACC ACG 
Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr 

40 45 50 

CCT CCC GTG CTG GAC TCC GAC GGC TCC TTC TTC CTC TAC AGC AAG 
Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys 

55 60 65 

CTC ACC GTG GAC AAG AGC AGG TGG CAG CAG GGG AAC GTC TTC TCA 
Leu Thr Val Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe Ser 

70 75 80 

TGC TCC GTG ATG CAT GAG GCT CTG CAC AAC CAC TAC ACG CAG AAG 
Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys 

85 90 95 

AGC CTC TCC CTG TCT CCG GGT AAA TGAGTGCGAC GGCCGGCAAG CCCCGCTCCC 1830 
Ser Leu Ser Leu Ser Pro Gly Lys 10 
0 105 

CGGGCTCTCG CGGTCGCACG AGGATGCTTG GCACGTACCC CCTGTACATA CTTCCCGGGC 1890 
GCCCAGCATG GAAATAAAGC ACCCAGCGCT GCCCTGGGCC CCTGCGAGAC TGTGATGGTT 1950 
CTTTCCACGG GTCAGGCCGA GTCTGAGGCC TGAGTGGCAT GAGGGAGGCA GAGCGGGTC 2009 

*Ba5U<Z>S£ : 44 

30 wm<om : mm 
m^w : 1 

%m<Dmm : m^mm (^«dna> 

Gly Arg Gly Asp 

1 

GAAGAGCCTC TCCCTCGGCC GGGGCGACTC TCCGGGTAAA TGAG 



1551 



1596 



1641 



1686 



1731 



1776 



44 



@S?lJ#-5§- ; 8 
gfi?lj(£>g£ : 32 

m^wm : mm 
mom : i *m 

m$H<Dmm : Genomic DNA 



50 



G AAG AGC CTC TCC CTG TCT CCG GGT AAA TGAG 
Lys Ser Leu Ser Lea Ser Pro Gly Lys 
1 5 

m&\<DM£ : 44 

%m<om : mm 

m<D$fc: l: 
b P -J— : 

%ZM<DmM : Genomic DNA 



32 



(15) 



27 



mm : 

G AAG AGC CTC TCC CTC GGC CGG GGC GAC TCT CCG GGT AAA TGAG 
Lys Ser Leu Ser Leu Gly Arg Gly Asp Ser Pro Gly Lys 



1 



mm^ : io 
mom : i 



Thr Gly Arg Gly Asp Ser Pro 



10 



4#HIW6 -8 7 8 9 9 



28 



44 



10 

* g£^J<£>g£ : 51 

&m<om : mm 
m<om : i *« 

ga^ffin : {b(o«at (Mdna) 



gfi^lJS-^ : 11 



12 



ACCGTGGACA AGAGCACCGG CCGGGGCGAC AGCCCTAGGT GGCAGCAGGG G 

VZnmoMZ : 51 



30 



gS^ll^W^B : Genomic DNA 

mm: 

ACC GTG GAC AAG AGC AGG TGG CAG CAG GGG 
Thr Val Asp Lys Ser Arg Trp Gin Gin Gly 
15 10 

mmmw : 13 



mfoom : mm 



20 



51 



1Bffii<D&M : Genomic DNA 



30 



em : 

acc gtg gac aag agc acc ggc cgg ggc gac agc cct agg tgg cag 

Thr Val Asp Lys Ser Thr Gly Arg Gly Asp Ser Pro Arg Trp Gin 



10 



15 



CAG GGG 
Gin Gly 



45 



51 



ga?lj#-^ : 14 
E5B<Z>ftS : 20 
gffl<Dm : m 

m&m: 1 
m&Komm : m^mm 

ryfty^ : no 
em^wmk : 

1-20 E primer 
SB^IJ : 

GGGCTCTCGC GGTCGCACGA 
EM#» : 15 
EM<£>g£ : 29 

sa^j^M : ^ 

SK^S : 1 



(^DNA) 
NO 



20 



★ EW^aBH:ffi<Z>«lfc (^DNA) 
✓M^ TK-ferx^^/l^ga^iJ : NO 
7Vfty^ : YES 
EW©«t : 
1-29 E primer 
gfi^'J : 

40 CCCGGATCCG TGGAAAGAAC CATCACAGT 29 

immcoffimtmw] 

[01] T^*^ KpSV2-HGl gp t<DMl$$:7F 

fixve h i gGH«©^»«fi5S:=i-K"r5««*^-r 

[03] ^^^^ KpUC-CH3(DiiIg^til 
[0 4] y^*^ KpUCl 18-HG1 <om9CCMJk 

*5o t^*^*jia#*^e)WrfflffiSr^ia-efcSo 



(16) 



6-87899 



29 

IMS] -?"7*% KpUCCTl • POLAPCR« 
We] KpSV2 • HG 1 • gpt • CT 1 

[H7] rf=7*% FpUCl 9-CT2(^)«iXgW 

^<Dmmm<D®mm£*^~rmxfoz> 0 

IIH8] KpUCl 9-CT2 • POLAPC 



30 



* [19] zf=7*S. KpSV2 • HG 1 • gpt • CT2 
[Ell 01 T'vX* K p S V 2 • HG 1 • Vp c • CT 
[Ell ll 7°7^5. KpSV2 • HG 1 • Vp c - CT 



* 10 



[03] 



[14] 



2 I 




Amp ' pSV2- 
Ori \ HG/«pt 



pSV2-HS/$pt 

j-Smal 
0Jkb7??>t>i- 



pUC//8 
Smal 



-BAP B 



BamI 



BamHI-l 



CH/ 



CH3 



T 



pUC-CHJ 
[05] 



fpUCCT/J 





pUC//5/ER.B 



POLAPCR 



V- vav 



(17) 



7 8 9 9 




[137] 



EcoRI 
EcoT22l 







E 


R 



o 

pSV2 HG/ ^pt -CT/ 
[0 9] 




pUC/^mal 



BS 








pUC/9- 




CT2 










ER 



Sma I 
S 




ER POLAPCR 



o 

ER 

pUC/9-CT2-POLAPCR 



[H10] 




Bam HI 
EcoT22I 








pSV2-HG/« 9 pt.CT2 



ER 

pSV2-HS/-Vpc-CT/ 



(18) 



8 7 8 9 9 



[Oil] 




pSV2-HG/-\4>c-CT2 



[gfflH] ¥fi£5^5^ 1 4 B 

i^mmm i ] 



MtjE#tfc] ggS 



in 



EcoRI 




**' P SV2- 
Ori I HG/gpt 



Bam I 



Eeoflpt 



[H2] 



EcoRI-, 



Smal— 
Smal- 
Smal- 



CH/ 
CH2 



CHS 



T 

BamHI-l 



[@3] 



pSV2-HG/jpt 

j-Smal 
0.J kb7?*y>|- 



pUC//S 
-Smal 
BAP 



PUC-CH3 



(19) 



-8 7 8 9 9 



[EI 4] 



[[315] 




ER .§ 



Sma I WfrftM 



pUC//ff/ER.B 




POLAPCR 










: /3V 






[EI7 ] 



[y 8] 



pSV2-H6/«pt'CT/ 





ER 

Smal tyfrii-M 



ER POLAPCR 




ER 

PUC/9-CT2-POLAPCR 



%fffl¥-6 - 8 7 8 9 9 



l\M9) 



[II 0] 





B 




o 



pSV2-H&/- 3P t.CT2 



ER 

pSV2-HG/-VpcCT7 




ER 

pSV2HG/.Vi>c.CT2 



(21) 



#^^6-8 7 8 9 9 



(51) Int. CL 6 
C 0 7 K 
C 1 2 P 

// C 1 2 N 

C 1 2 P 
(C 1 2 P 

C 1 2 R 
(C 1 2 P 

C 1 2 R 



15/12 
21/08 
15/13 
15/62 
21/02 
21/08 

1:91) 
21/02 

1:91) 



Z N A 



8517-4H 
8214-4B 



C 8214-4B 



F I 



(72) 3§9§# mm m^m 

s«i^iftfiH3Ti4Sif mmm 

(72) mm jm& 



(72)*M# ^ X~ 

g^am# 0 #m^J*^ 8TI3 6 

<72)#w# hp 



